Different bIm concentrations and temperatures were tested to study the influence of these variables on the post-synthetic modification reaction of ZIF-8 (see Table S1 ), providing tunable reaction conditions.
As a result, the ZIF-7/8 hybrid (10 %mol bIm) was obtained in 3 days at 65 ⁰C and with an initial bIm concentration in the reaction medium of 6.5 g/L or at 30 ⁰C with a bIm concentration of 13 g/L. The same hybrid material was obtained from a reaction at 30 °C during 7 days when the initial bIm concentration was 6.5 g/L.
Reaction modeling:
The post-synthetic modification reaction of ZIF-8 was adjusted using the shrinking core model for spherical particles of unchanging size of Levenspiel. Neglecting the contribution of the gas film resistance, the resulting integrated equation is shown in Eq. S1:
The values and meaning of the different terms of both equations can be seen in Table S1 . Both the kinetic constant and the diffusion coefficient were calculated from the slopes resulting from a multiple regression fit of the empirical data recorded in Table S2 . Table S4 shows the EDX quantification of the hybrid sample shown in Fig. 2 . The average atomic N/Zn proportion was 7/1, which is similar to the theoretical 8/1 expected (one atom of Zn for every two imidazole molecules, thus four atoms of N). Thermogravimetric analyses (TGA) in air can be seen in Fig. S5 . ZIF-8 shows a big weight loss at 455 ⁰C followed by a small one at 552 ⁰C related to the decomposition of the mIm contained in its structure. In the case of ZIF-7, it shows a higher onset temperature (576 ⁰C), due to the greater thermal stability of bIm (ZIF-7 linker). The existence of these two decomposition steps in the hybrid TGA corresponds to the coexistence of mIm and bIm in the framework structure. The existence of a continuous TGA curve, different to those of the neat ZIFs, instead of two isolated decomposition steps is indicative of the existence of a framework against a physical mixture of ZIF-7 and ZIF-8. CO 2 adsorption was also measured for ZIF-7, ZIF-8 and both hybrids to study their porosity in deep (see Fig. S7 ). ZIF-8 shows a little CO 2 uptake (1.3 mmol/g at 110 kPa) since the pressure during the experiment is not high enough to open their pores. 10 The isotherm of ZIF-7 shows inflexion points, already reported in the literature. 11, 12 The framework containing a 10% of bIm increases this gas uptake a 20% at the same pressure, while the hybrid containing a 44 % of this linker is able to adsorb as much as bare ZIF-7, thus 2.4 mmol/g of CO 2 at 110 kPa. Fig. S8 . FTIR spectra of ZIF-7, ZIF-8 and ZIF-7/8 hybrid.
The infrared spectra of ZIF-7, ZIF-8 and the hybrid material are shown in Fig. S8 . ZIF-8 shows very intense bands in the 600-1700 cm -1 range. In this range ZIF-8 shows signals at 954 and 997 cm -1 and two intense bands at 1146 and 1179 cm -1 , the latter being attributed to C-N ring vibrations 13, 14 .In this range, peaks at 683, 694, 760 cm -1 are also clearly visible. These are mainly attributed to in-plane C-H deformation bands. 15 16 , 17 In the case of ZIF-7, this framework also shows very intense bands in the 600-1700 cm -1 range but different to those of ZIF-8. The absorbance peak at 1017 cm -1 is assigned to the benzene-ring vibration and the signal at 1287 cm -1 is related to the imidazole-ring breathing. The peak at 1222 cm -1 is caused by the in-plane C-H deformation of the disubstituted benzimidazole, while the peak at 902 cm -1 is due to the C-H out-of-plane bending of single hydrogen in substituted benzene rings.
Finally, the signals at 1180, 1120 and 773 cm -1 are due to the benzimidazole in-plane C-H bending, the N-H in-plane bending and the imidazole in-plane ring bending, respectively. 18 The hybrid material spectrum consists of the full combination of all the signals observed in ZIF-7 and ZIF-8 patterns, since all the vibration modes can be seen in it.
Fig. S9.
Quantification of bIm by 13 C NMR in ZIF-7/8 (10 %mol bIm) framework.
The amount of bIm in the hybrid ZIF was also calculated with another experiment decoupling the 1 H signal in the 13 C NMR pattern (see Fig. S9 ). The resonance at 150.2 ppm corresponds to the contribution of two different carbons, one from mIm (C 1m ) and another from bIm (C 1b ). Adjusting the integration area of the peaks whose signal is only due to one carbon atom, thus C 3m (12.6 ppm)(mIm) and C 7b (140.5 ppm)(bIm) to unit, its integrated area was of 1.23. This means that an 18% of this signal is related to the bIm molecule.
Membrane characterization: 
